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Presentation Overview 5

Define what vapor intrusion is, identify the most common
sources of VI and describe how those contaminants behave,

Information that can help assess the VI pathway,

How Vapor Intrusion can Affect Future Property Development
and

Ecol ogyos Contaminated Sites Da



Definition and Sources of 3
Vapor Intrusion

u Vapor intrusion Is the migration of
chemical vapors from subsurface
contaminants into indoor air.

u Sources include contaminated soill,
groundwater and product (non
agueous phase liquid or NAPL).

u The most common sources of VI are
petroleum and chlorinated solvents.
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Petroleum Contamination 4

There are microorganisms in
the soll that will breakdown
most petroleum contaminants
when oxygen Is present.

Petroleum vapors typically
biodegrade rapidly into less
toxic end products as they
move through the soll.

/ 1 \ T '
: ! \ ) /
v -\ 7Y v ( { ! \
Y ¢/ ' Y VTN / W
' ) \ Y Y v Y
; FormerUST [ | K
\ Vi o
\, W /
N % !

/Oxygen Diffusion E
‘ ! - Vadose
Aerobic

Contasm!:\ated , Anaerobic Zone Biodegradation Zone
Petroleum  *° { Zone
Vapor : $ ' ' .
’ : e s ‘

!

Dissolved Plume

Groundwater Flow )



Vadose Zone

Residual- or Free-
Phase LNAPL

Dissolved-Phase

Saturated Zone




Vadose Zone

Residual- or Free-Phase LNAPL

§
|
|
s
|
|
|
|
4

Dissolved-Phase

Saturated Zone




u

Chlorinated Solvents

Chlorinated compounds (ex. PCE

or TCE) typically biodegrade

much slower and under situations F ' ------------
where oxygen is not present :.f' T e

Unsafurated

Groundwater contaminant
plumes are longer and therefore
more buildings could be affected

Less Penetrable Zone

Biodegradation can produce
more toxic by -products.




Assessing the VI Pathway

u Ecology rules provide general direction on when
the VI pathway needs to be evaluated.

u However, the rules were promulgated before
vapor intrusion became a major concern.

u Ecology has developed guidance to help
ensure a uniform approach to investigation and
mitigation of VI.



What VI Guidance is Available? 9

1. Ec ol o @omprehensive VI guidance (October 2009)

2. Implementation Memo 14 (March 2016 ) 0 Updated Process for
Initially Assessing the Potential for Petroleum Vapor Intrusion

3. Implementation Memo 18 (January 2018) o Petroleum Vapor
Intrusion (PVI): Updated Screening Levels, Cleanup Levels, and
Assessing PVI Threats to future buildings .

4. Implementation Memo 21  (November 2018) 0 Frequently Asked
Questions (FAQOs) Regarding Vapor | nt
2009 Draft VI Guidance
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What's vapor intrusion?

wind effectd
Vapors from volatile organic compounds or
inorganic compounds (or both) can migrate into
buildings when the surrounding soil or

groundwater is contaminated. This “vapor ). 7 y \ ‘+ ﬁgfgg;?;;gﬁm
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hazardous substances in indoor air. vapGr Iny S : s t\/

floar-wall cracks 4 / T = - f

. 4 ]

! ] | \ / waler table

/

.
| { \ h
b \ soil vapor migration

groundwater
pluma of WO-Cs

soil contaminated with VOCs

This figure shows volatile chemicals migrating
from contaminated soil and groundwater plumes
into buildings. Chemicals are entering through
cracks in the foundation and openings for utility
lines. Atmospheric conditions and building
ventilation are influencing vapor intrusion.
Source: Environmental Protection Agency's vapor
intrusion webpage, accessed October 2017.

Guidance, screening levels, and other related vapor intrusion information +

EPA guidance and related documents +
Top
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How can Vapor Intrusion Affect
Property Redevelopment?

u In general, VI has only been an issue for the last
15 years or so.

u Sites that received a No Further Action (NFA)
letter before then may not have had the VI
pathway assessed.

u This is especially true for VI affects on potential
future uses.
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Accounting for Future Land Use 14

u This figure depicts a situation that
would not pose a threat for any
potential pathway including vapor
Intrusion.
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u This site could receive an NFA
letter with no restrictions on future
development if the vapor
pathway was not considered.

No groundwater impacts




Accounting for Future Land Use 15

u If a building was constructed
without assessing the remaining
contamination 1 tO0Os o
vapor intrusion could be an issue. l‘

u This is especially true if the
building has a basement or other
below ground structure.

No groundwater impacts




Environmental Site Assessments (ESAs) 16

u The first step in environmental due diligence is completing a Phase 1 ESA.
u These are typically conducted on all commercial and industrial properties.

u EPA recognizes compliance ASTM Standard 1527 -13 as meeting the
requirements of All Appropriate Inquiry under CERCLA, which is necessary
to access Federal brownfields funding.

u If potential contaminant sources are identified, the next step is typically a
Phase 2 ESA. The 2013 ASTM document places greater emphasis on
assessing impacts from vapor migration which has resulted in lenders
giving VI more scrutiny.



Washi ngtonos Cont ami n
Database

u Ecology has long maintained a list of
contaminated sites.

uln 2016 we released oWhat ds 1 n
Nei ghbor hoodo.

u This web page significantly improved the ability
to search for contaminated sites.
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